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CLAIMS 



We claim: 



1. An apparatus executing a set of /instructions, the 
instructions including one or more fields , wherein a field of a 
given instruction specifies a source of anr operand of the given 
instruction or a destination of a /result of the given 
instruction, and wherein the apparatus/ comprises: 

processing means for executing /the instructions; and 
a register file, coup^fedY Xl6 the pressing means, for 
storing operands and resulyts c/ifAhe instructions , wherein, 

the register file /i/iicludes/a plurality of register 

sets, and 

the register filjg is responsive to one or more of the 
fields in a given instruction to retrieve an operand of the given 
instruction from, or itore a result of the given instruction 
into, a given register in a given one of the register sets as 
identified by the dne or more fields in the given instruction. 



2. The apparatus of Claim 1, ^herein the instructions 
include Boolean combinatij^ffal instj?fictions each operating on on6 

^Boolean result, each 
inclu&irlig one or more Boolean 
"of each operand and result, and 



or more Boolean operands to 
Boolean combinational ins' 
fields specifying a lo^ 



wherein: 
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the processing means includes Boolean execution means 4or 
executing the Boolean combinational instructions; 

the register file includes a Boolean register set of B<4olean 
registers, each Boolean register for holding one of said/Boolean 
operands or Boolean results; and 

the register file is responsive to each said Boblean field 
in a given Boolean combinational instruction independent of what 
Boolean combinational operation is specified by thfe given Boolean 
combinational instruction . 



nstructions 



Boolea 



ing 



thej 



3. The apparatus of Claim 
include Boolean comparison 
more operands / to generate 
comparison instruction incl 
specifying a \location, in 
Boolean result/ and wherein: 

the processing means inclu 
the Boolean comparison instr 

the register file is r 
in a given Boolean ins 
comparison operation is 
instruction. 



2, wher^ijn the instructions 
operating on one or 
result , each Boolean 
Boolean result field 
ister set, of the 



s\comparison me^hs for executing 



:tionV 



^sponsivj 



and 



the Boolean result field 
.dependent of what Boolean 
ecif ied by tfie given Boolean comparison 



4. The apparatus of Claim 1, wherein the instructions 
include integer instructions each operating on one or more 
integer operand/ to generate an integer result, each integer 
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instruction including one or more integer fields specifying/ a 
location of each operand and result, and wherein: 

the processing means includes integer executioh mea^s for 
executing the integer instructions; and 

the register file includes an integer register set of 
integer registers, each integer register for holding one of said 
integer operands or integer results. 
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5. The apparatus of Claim— -4-; — whe 
further comprises : 

a plurality jsf. integer register 



the register file 



ts. 



Claii 



)ii|^fch operating on o 



ne 



wherein the instructions 

or more 
resuVt, each 
Ing point 
result, and 



6 . /The apparatus o 
include /floating point inst 
floating point operands to 

floating point instruction^iripluding one or more flo 
fields specifying a location 
wherein: ^ 

the processing means includes f^tfating point execution means 
for executing the floating poij-rtvL nstructions; and 

the register/ file includes ^ floating point register set 
of floating point registers, each floating point register for 
holding one oS saija floating point operands or floating point 
results , 



rerate a floating point 



iOf each operand 
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means for 
Instructions performing 
generate Boolean results 
a destination for 
instruction; 

a plurality 
Boolean value; an 

means , rj&s 
instruction /by s 
Boolean iiistruction 
register means, the 
by said given Bool 
Boolean result. 



WP2/RCC/SUOS/79S8. 004 
Attorney Docket No.: SHOS7A88/MCF/GBR/RCC 




8. The apparatus of Claim 
executing Boolean instructions co, 

numerical execution means f 
instructions to compare two mu, 
accordingly produce a sin 



the means for 

iting numerical comparison 
Numerical operands and to 
value result. 



9- The apparatus /of Claim 8, wherein the numerical 
execution means comprise 

integer execution iieans for comparing two multi-bit integer 
operands . 



) 



-45- 

10. The apparatus of Claim 8, wherein the numerical 
execution means comprises: 

floating point execution means for comparing fc£o multi-bit 
floating point operands. 
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11. The apparatus of Claim 10, whe^in the numerical 
execution means further comprises: 

integer execution means for comparing two multi-bit integer 
operands . 



wherein the means for 



:ions comprises : 
is for executii 



12. The Apparatus of Clad 
executing Boolean instruct 

BooJ/fean execution meahs fo£ executing Boolean combinational 
instructions to combine Wp Bool^n value operands and to 
accordingly produce a sing^-b^tfBoolegjwv a - lue n 

13. The apparatus ofl Claim 12, wherein the mean^ for 
executing Boolean in^ructioVis further comprises 

numerical execution means for executing mjmeflcal comparison 
instructions to c/mpare two 4 ult± -bijt^iumerical operands and to 
accordingly produce a singleibft Boolean value result. 



14. tfhe apjfaratus of Claim 13, wherein the numerical 
execution/means comprises : 

integer execution means for comparing two multi-bit integer 
operands; and 
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floating point execution means for comparing/two multi-bit 
floating point operands* 



floating 

arison 
numerical 

operands 
given 




operands 
numerical 



multi-bit 



comparing two 
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Boolean execution means for executing Boolean combinational 
instructions, wherein execution of each giAren Boolean 
combinational instruction, 

i) retrieves one or more Boolean va/ue operands from 
respective Boolean register means as specified by the given 
Boolean combinational instruction, 

ii) combines the one or mor^/ Boolean value operands 
according to an operation specified by the given Boolean 
combinational ii 



.nstructioi 



iii) pj 



;es d second single-bit Boolean value result 



according to^he operat 



10 



and/ 



iv) stores the second Boolea 



said Boolean regis^ 
san combinational insl 



means 



lue result in a given 
as specified by the given 



16. The apparatT 
the plurality cyE Boolean 

i) a f: 

ii) 

apparatus furthfer comprises 
means, copied to the 



iTs of Cli 



rst set of Bo 



second set 



im 7, wherein: 
egister means includes, 
lean registers, ai 
f Boolean ^r^gisters; and the 



raJfity of Boolean register means, 
econd set of Boolean registers 

as a currerytly ap^ive set; and" 

the rfieap^ for storing is responsive to the means for 
selecting /to store results into Boolean registers in the 
currently 'active set only. 
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17. An apparatus for use with a data processing system^ the 
data processing system including means for executing /oolean 
instructions, each Boolean instruction performing a given Boolean 
operation upon two or more operands to generate a one-/it Boolean 
result, the apparatus comprising: 

a Boolean register set including a plurality c/f individually 
addressable one-bit registers; and 

control means for writing the one-bit Result of a given 
Boolean instruction into one of said— air^BI^T?egisters , the one 
one-bit register being ^s£p^cif ied by / the g^ven Boolean 
instruction' s content^ 



18. The apparatus of 
instructions include Boolean 
Boolean combinational instructio 
to be performed upon a first and 
result, and specifying a firs 
a second address of the sec 
destination for the resul 

the control means 
second operands from t.iie Boolean, 
second addresses, respectively , 
register is specif 



Claim / 17 



cpmbd 



wherein the Boolean 
lonal instructions, each 
ecifying a Boolean operation 

the 

address of the first operand And 

sofa 



d operand and a third add: 
whereim 



s further \foa 



reading the first and 
ter set at the first and 
and wherein the one one-bit 
by/the third address. 



19. The Apparatus of Claim 18, wherein the means for 
executing includes means for executing plural Boolean 
instructions/in parallel, wherein there may exist, in the plural 

•Page 48- 
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Boolean instructions, data dependency between one or mor/slave 
instructions and a master instruction, each slave instruction 
having the result of the master instruction as an/operand such 
that the slave instructiop^annot be executed Jtfntil the result 
of the master institution has been genea^ed, the means for 



executing further includes nt 
instructions uhtil their depenj 
completed and its result is g 

a prespecified consta 
registers has a predetermi 
change upon the contr 
prespecified cons 

the control/means 
whose destination 
to immediate 
supply to 
is ena 



tans for/^Ulaying data dependent 
a supplying instruction is 



Lent 



fted. 



wherei 



n: 



J^olean register of ttv6 one-bit 

fich does not 
ier value to the 



constant data valut 



means writing anoj 



tanc Boolean register^and 



fly read the/pred 



^the slave ii 



.ed to execute 



ive to a master instruction 
fied constant Boolean register, 
etermined constant data value for 
tructions, whereby the means for executing 
the slave instructions before the result 



of th4 master instruction is generated, 
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i2(l ^ — Arr^ appara tus 
execution means for executing instructions, the instructions 
performing operations upon operands to generate results^ each 
instruction specifying a respective source address /for each 
operand and a destination address for the res^ult of the 
instruction, each address specifying a register set and an 
offset; 

a first register set including a plurality of individually 



addressable registers each 
type; 

first apdess means 
from the^^irst register se 
first/ access means includi 

i) first readi 
instruction having a given 
first register set as a 
instruction, for read4 
register set at the o 
and 

ii) ^irs 
instruction ha, 
the first r 
given ins 



or writing 
accordij 



Llue of a first data 

reading values to and 
tor" a given instruction, the 



resi 



source address which saec 



source for an operand 



onsive to the- given 
cifies the 
the given 

e operand's value ytrom the first 
set specified by the fffven source address, 



;t writinj 



ring a givei 



rister 



25 



^ans, responsive to the given 
destination address which specifies 
t as a J destination for the result of the 
tion, for writing the result's value to the first 
register yfeet at the offset specified by the given destination 
address; 



;truc1 
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a second register set including a plurality of individually 
addressable registers each for storing a value of the ,f i^st data 
type; and 

second access means for writing and reading values to and 
from the second register set according to the given instruction , 
the second access means including , ~ 

i) second reading means, responafive to the given 



instruction having a giveii^ur^addre^^hich specifies the 
second register s^as a source for an/opeWand of the given 
instruction, &6r: reading the operand valt/e from the second 
register at the offset specified by the^iven source address, 
and 

ii) second vtariting me&j*^, responsive to the given 
instruction having a givten desmp^±*5iT~addr^ specifies 
the second register set is^aydestination for the result of the 
given instruction, for wr^t^ng the result's valueyto the second 
register set at the offs^ specified by the jgrfven destination 
address , 



2 1 . The appar 
a given inst 
address and a de 



;us of fcicfim 20, wherein: 

specify a first and a second source 
nation aadress, with each address specifying 



ctij 



ma^ 



either of th^jfirst or second register sets such that the given 
instruction Requires access to both register sets; and 

the first and second access means operate simultaneously to 
provide the instruction parallel access to both the first and 
second Register sets. 
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22. In a data processing system, which includes a central 
processing unit (CPU) which performs operations according to an 
instruction, the operations operating upon data of/S first data 
type, a data register system comprj 

a first register sjst^ including a ^Xurali\y of first 
registers each for £e*lding a datum of the^f irst dafta "type, and 
including means/for accessing the first/register^ in response to 
the instruction; and 

a s/cond register s\st inc^dding ^plurality of second 
registers each for holding\ a dsftum of/the first data type , and 
including means for accessilng the/second registers_in response 
to the instruction. 



ru 
in 

SJ 



23. The data Register \ system of Claim wherein the 

instruction includes a field specifying wh£*5h of the first and 
second register/ sets is to be accused in response to the 
instruction, y4nd wherein the J^ta register system further 
comprises : 

meaner, responsive jzo the fileld, for accessing the first 
registej^ set or the ^econd register set as specified by the 
field. 
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24. An apparatus comprising: 

integer execution means for executing integer instructions , 
each integer instruction performing an integer operation upon one 
or more integer value operands and generating an integer value 
result; 



float 




executing floating point 
performing a floating 
point value operands 
It; 

more sources from 
retrieved and further 
to be stored, each 
nte^er value base and 



an integer value i\id€ 



a re 



gister banK including, 



i) 



firs 



register set means > 



first registers, /for Molding integ« 



having a plurality of 
values and floating point 



values; 



access means, couple* 
to both execution means 



the first 



register set means and 



retrievii 



from any one first 



value operand for the* intege'r execution means, 
value operand for the floating point execut 
integer / value base \or index for either 



register, an integer 
a floating point 
ion means , or an 
execution means, as 



indicated by an instruction, and 



ii) 



for storing, into any 



integer value result from the intege 



one first register, an 
r execution means or a 
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floating point value result from the floating poi^fc execution 
means , as indicated by an instruction. 



10 



ru 



25. The apparatus of Claim 24, wherein: 
the register bank further comprises ^econd register set 
means, having a plurality of second registers / for holding 



integer values; and 



oiye second register, an 
execution means, or an 
means, as 




ther execution 



ring, 



integer value result \f rgfm /the 
indicated by an instrucftL^ 



any on^-^rCOTd-vjregister , an 
iteger execution means, as 



26 



The apparatus of Claim 25, further comprising: 



instruct 
a Bool 
operands 



Boolean execution means for executing Boolean combinational 
ions, ea^ch Boolean Combinational instruction performing 

Boolean value 



upon one or more 
and /generating a Boolean value result; 



the rergister bank further comprises third register set 
means, having a plurality of thi^d registers, for holding Boolean 
values; and 



the access means is further for, 
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i) retrieving, from any one fcnird register, a Boolean 
value operand for the Bpcrlean! execution means, as indicated by 
a Boolean combinational instruction^, and 

ii) for storing, \^€o^-a«y — ©n^ third register , a 
Boolean value result from /the Boolean execution means, as 
indicated by a Boolean combinational instruction. 
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27. An apparatus, for use with a data processing syst< 
which performs read operations and write operations/ upon 
values of a first data type and a first data width and up^n data 
values of a second data type and a second data width/different 
than the first data width, the data processing system specifying 
a read address and data type for each read and A write address 
and data content for each write, the apparatus comprising: 

a register set including a plurality of individually 



'means, responsive 
tfven read operation^ 



iddressedrat t 



addressable registers , 
a value of either d^ta width 

read acces 
performing a 
to retrieve 
individually 
read address, and for p 
such portion of the ret 
the read operation sp^c 

write access m#ans 
performing a g 
set to store Vxnto 



€nr^gister being wide enough to hold 



eved data 
f ies : 



the data processing system 
'for accessing the register set 
iven register, which is 
operation' s specified 
data processing system 
ntents as the data type of 



given re 



a g: 



sponsive to the data processing system 
operation, for accessing the register 
|ven register, which is individually 
addressed at/the given write operation's specified write address, 
the data ofontent specified by the write operation. 

IB. The apparatus of Claim 27, wherein the first data type 
is/floating point, the first data width is sixty-four bits, the 
scond data type is integer, the second data width is thirty- two 
i>its, and wherein: 
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the register set is sixty- f our bi ts wic 

the read and write ^e6ess means respectively retrieve and 
store sixty-four bits responsive/^^the^data processing system 
performing floating pointx^opdrations ^Xand thirty- two bits 
responsive to the da£ar proce Jsi^gr^system performing integer 
operations * 
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29. An apparatus for use with a data processing system 
which executes instructions , each instruction// performing 
operations upon one or more operands and generating a result, 
wherein each instruction specifies one or more/sources from which 
its one or more operands are to be retrieved and further 
specifies a destination to^jzhich its Result is to be stored, 
wherein the data ppe*6essing system\ operates in a plurality of 
modes, the apparatus comprising: 



a plurality of f 
operand or d\ result; 

a plurality of s 
operand or a result; 

switch means , r 
system, for pro' 
the plurality o 
system opera 
processin 



irst 



regjj/Ster means each for holding an 
register meajis each for holding an 



i3onsive tcx. 



ng the 



e mode of the data processing 
ta processing system access to only 
st register means when the data processing 
in a first mode, and for providing the data 
ystem access to only a first subset of the plurality 
of f irst/^egister means and to the plurality of second register 
means when the data processing system operates in a second mode. 
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30. An apparatus including execution means for/executing 
instructions , each instruction performing operations.- on one or 
more operands and generating a result, ^each 'instruction 
specifying one or more sources which are tp^be accessed to read 
its one or more operands/andds. destination which is to be' 
accessed to write its re/ult ^ the Lfaratus further comprising: 

a plurality of register nan 

each register bank includVpg/T'pTutality of register means, 



each register means for 



md or a result, the 



plurality of register /eans within each 7 register bank being 
arranged in a sequeprce such thlt anyone given register means 



within a given register bank 



>e accessed as an offset into 



the given register bank, wherein (the sources and the destination 
of a given/astruction j*fe specified as offsets; and 

register bank selector means for selecting a given register 
bank ifato which the given instruction's source and destination 
of f/ets are applied, the register bank selector means operating 
idependently of any contents of the given instruction. 
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